Proteasome inhibitors MG-132 and bortezomib induce AKR1C1, AKR1C3, AKR1B1, and AKR1B10 in human colon cancer cell lines SW-480 and HT-29.
Aldo-keto reductases (AKRs) play central roles in the reductive metabolism of endogenous signaling molecules and in the detoxification of xenobiotics. AKRC1-1C3, AKR1B1 and AKR1B10 have been shown to be regulated via nuclear factor-erythroid 2 related factor 2 (Nrf2), a transcription factor that is activated upon oxidative stress. Proteasome inhibitors bortezomib and MG-132 produce mild oxidative stress that activates Nrf2-mediated gene expression that in turn may have cytoprotective effects. Bortezomib is clinically approved to treat haematological malignancies and it has also proven activity in solid tumors such as colon cancer. The present study investigated the effect of bortezomib and MG-132 on the expression of AKR1C1-1C4, AKR1B1, and AKR1B10 in colon cancer cell lines HT-29 and SW-480. Human cancer cell lines derived from different organs (lung, colon, pancreas, skin, liver, ovary) were initially assayed for the expression of the AKRs, showing a very unequal distribution. Even among the colon cell lines HT-29, Caco-2, HCT116 and SW-480, the AKRs were expressed quite non-uniformly. HT-29 cells expressed all AKRs on the mRNA level including liver-specific AKR1C4, but AKR1B1 was almost undetectable. In SW-480 cells, treatment with bortezomib (50 nM, 48 h) dramatically increased mRNA levels of AKR1B10 (32-fold), AKR1B1 (5.5-fold), and, to a lesser extent, AKR1C1 and AKR1C3. Drug-efflux transporter MRP2 (ABCC2) and Cox-2 were induced as well. AKR1C2 mRNA was down-regulated in SW-480 but induced in HT-29 cells. MG-132 increased mRNA amounts of AKR1C1, 1C3, 1B1, and 1B10 in a concentration-dependent manner. AKR1B10 and AKR1B1 protein expression was inducible by bortezomib in HT-29 cells, but not detectable in SW-480 cells. In conclusion, treatment with proteasome inhibitors increased the expression of several AKRs as well as of MRP2. It remains to be investigated whether this enzyme induction may contribute to enhanced cell survival and thereby supporting the phenomenon of multidrug resistance upon cancer chemotherapy.